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Materials and methods:
All reagents were obtained from Sigma-Aldrich and Fluorochem. THF was dried over sodium / benzophenone and stored under nitrogen over activated molecular sieve (3 Å) in a glove box. Pentane and toluene were obtained from a solvent purification system and stored under nitrogen over activated molecular sieve (3 Å) in a glove box. All manipulations for complex synthesis and polymerisation reactions were performed using Schlenk techniques or using an MBraun glovebox under nitrogen.
Characterizations:
NMR spectra were recorded on Bruker AVIII-400 and AVIII-500 spectrometers. All chemicals shifts were determined using residual signals of the deuterated solvents and were calibrated vs. SiMe4.
Elemental analysis were carried out by Stephen Boyer at London Metropolitan University.
MALDI-ToF spectrometry measurements were performed on Waters/Micromass MALDI micro MX spectrometer using positive ionisation. Polymers were dissolved in THF at a concentration of 10 mg/mL. Dithranol was used as matrix (10 mg/mL in THF).Potassium trifluoroacetate (KTFA) was used as cationizing agent (10 mg/mL in THF). The solutions of polymer, matrix and salt were mixed in a ratio of 1/1/1 (v/v/v), respectively. The mixed solution was spotted on a stainless steel MALDI plate and left to dry for a couple of hours. The spectra were recorded using reflectron mode.
Size Exclusion Chromatography (SEC) measurements were performed on a Waters 1515 equipped with a set of Styragel® HR 5E columns (one 4.6 x 30mm guard column and two 4.6 x 300mm columns) using GPC grade THF (Fischer) as eluent at 0.3 mL/min and 40 °C. RID detection was used using an external Waters 2414 RID at 40 °C. Polystyrene standards (Agilent) were used for calibration. . EA attempted but a low carbon contain was found, possibly due to the air-and moisture-sensitivity of 1 as well as the presence of residual aluminium contaminants (as aforementioned, all purification attempts of 1 led to isolate 2). (2): 1 (277 mg; 0.53 mmol) was stirred in pentane overnight to lead to formation of a white precipitate. Subsequent filtration and washing with pentane afford 2 as white powder (198 mg, 76% yield). 
Synthesis of H LAl

Synthesis of H2 LAl(OBn) (3):
To a solution of 2 (153 mg, 0.31 mmol) in toluene (3 mL) was added 1 equivalent of BnOH (33.8 mg, 32.4 µL, 0.31 mmol). The mixture was allowed to stir at room temperature overnight. Evaporation of the volatile and subsequent washing with pentane afford pure 3 as a white powder (148 mg, 79 % yield). 1 
General procedure for polymerisation reactions:
Reaction in solvent: In a glovebox, rac-LA was mixed with the desired solvent to reach [LA] 0 = 1M. The resulting solution was added to the studied catalyst (10 mg; 0.017 mmol) in a vial equipped with an air-tight PTFE lid. For kinetic studies, aliquots (0.1 mL) were periodically taken for analysis and quenched with n-pentane to stop any further reaction. Samples were analysed by 1 H NMR spectroscopy to determine conversion by relative integration of signals at 5.06 ppm (monomer) and 5.20 ppm (polymer).
Reaction in bulk:
In a glovebox, rac-LA (600 mg; 4.16 mmol) was added to a vial equipped with an airtight PTFE lid and containing the desired amount of catalyst (10mg, 0.017 mmol). The vial was heated at 130 °C in an oil bath and the time recorded. The polymerization was stopped once the mixture became too viscous to stir, upon which a sample was taken and quenched in pentane.
Polymerisation reactions with in-situ generation of the initiator: A solution of Al(Et) 3 in THF (1 mL, 0.019 M) was added to vial containing H 4 H L (9 mg; 0.019 mmol) and let to stir at room temperature for 15 minutes. In a separate vial, rac-LA (275.7 mg; 1.9 mmol) was dissolved in THF (0.9 mL) to form a 2.1 M solution, to which BnOH (2 µL; 0.019 mmol) was added using a Gilson pipette. Both vials were combined to start the polymerisation, which was run for a total of 90 minutes. Aliquots were taken and analysed by NMR and GPC. Figure S1 . 1 H NMR spectrum (CDCl 3 , 24 °C) Table 1 , entry 1. Time (sec) Figure S9 . Table 1 , entry 2. Figure S14 . The N-H hydrogen atoms on N7 and N47 in the structure of 2·benzene were located from ΔF maps and refined freely subject to an N-H distance constraint of 0.90 Å. The unique N-H hydrogen atoms on N7 and N10 in the structure of 3 were located from ΔF maps and refined freely subject to an N-H distance constraint of 0.90 Å. The structure sits across a centre of symmetry at the middle of the Al 2 O 2 ring. The C61-based included benzene solvent molecule was found to be disordered. Two orientations were identified of ca. 73 and 27% occupancy, their geometries were optimised, the thermal parameters of adjacent atoms were restrained to be similar, and only the non-hydrogen atoms of the major occupancy orientation were refined anisotropically (those of the minor occupancy orientation were refined isotropically). 
First-order plot (linear fit) for rac-LA ROP initiated by 1 as per conditions in
Overlay of first-order plots (linear fit) for three repeated rac-lactide ROP (dash lines) initiated by 3 as per conditions in Table 1, entry 4 (black squares/plain line = average from the three values).
